Background: Diet is an important modifiable risk factor for coronary heart disease (CHD). However, the influence of some groups of food intake on CHD has shown inconsistent findings. Objectives: This study aimed to identify the relation of the dietary habits, Vitamin D, serum lipids, and anthropometric measures of the participants with CHD. Methods: A retrospective case-control study was conducted at Al-Remal Clinic, Gaza City. The study included 50 cases of symptomatic CHD and 50 controls, chosen by convenience sampling method. Data were collected by direct methods that included measurement of serum levels of lipids and Vitamin D, and indirect methods using a structured interview questionnaire. Results: The mean of servings per day of fruits and vegetables was lower in CHD patients than controls (P = 0.004, and P = 0.001, respectively). Vitamin D deficiency prevailed in CHD patients (odds ratio, 3.78; 95% confidence interval, 1.65 -8.65). The mean serum level of triglycerides was higher among cases (P = 0.02), while the mean of high-density lipoprotein cholesterol was lower in CHD patients (P = 0.001). Waist circumference (mean) was higher among cases (P = 0.01). Conclusion: Traditional risk factors including unhealthy diet, and Vitamin D deficiency could be associated with the development of CHD.
(2013). The study was carried out at Al-Remal Primary Health Care Center in Gaza city from February to December, 2013 . The study included adults ≥30 years, both genders, as: 50 cases of coronary heart disease (CHD) registered at the clinic and 50 healthy controls, matched for age and gender with the cases. A convenience sampling method was used. The CHD cases included stable and unstable angina, and myocardial infarction, identified from clinical records file. For controls, CHD was excluded based on clinical evaluation and medical history. The exclusion criteria of the study were diabetes mellitus, renal, liver and bone disease, the use of lipid lowering medication and Vitamin D supplement. Written informed consent was obtained from participants. Ethical approval was obtained from the Faculty of Pharmacy and the Dean for Graduate Studies and Scientific Research of Al-Azhar University in Gaza, and from Palestinian Ministry of Health, Primary Health Care Directorate (Gaza).
Data were collected by direct methods that included anthropometric measurements [weight, height, waist circumference (WC), and calculated Body Mass Index (BMI)] and biochemical tests: serum lipid profile [total cholesterol (TC), LDL-C, HDL-C, and TG], and serum Vitamin D level. The indirect method used a structured face to face questionnaire that included the study variables and a semi-quantitative food-frequency questionnaire.
Weight, height, and waist circumference were measured by the standard protocol. BMI was calculated as:
. The participants fasted 12 hours. Lipid profile and Vitamin D levels were measured in serum. Total cholesterol was measured by CHOD-POD Liquid method (CHEMELEX, BARCELONA), HDL-C by CHOD-PAPmethod by photometric systems (Diasys Diagnostic Systems, Germany), and TG by colorimetric enzymatic test using glycerol-3 phosphate-oxidase (GPO) (Dyasis Diagnostic Systems, Germany). LDL-C was calculated by Friedewald Formula: [LDL-C] = [total cholesterol] − [HDL-C] − [triglycerides/5] (mg/dl). High levels of TC, LDL-C and TG were considered as: ≥240 mg/dl, ≥160 mg/dl, and ≥200 mg/dl, respectively; HDL-C < 40 mg/dl in men and <50 mg/dl in women was considered low [19] .
The serum Vitamin D levels were measured by ELISA method (Calbiotech Inc., Spring Valley, CA). Values of Vitamin D ≤ 25 ng/ml were considered deficiency, 26 -80 ng/ml as optimal, and >80 ng/ml as possible toxicity [20] .
The gathered data were analyzed by the Statistical Package for Social Sciences (SPSS) version 21. The data were expressed as percent and mean ± standard deviation (SD). The odds ratio (OR) [95% confidence interval (CI)] was presented as appropriate. Statistical tests used were Chi-square and independent t-test. A P-value < 0.05 was considered statistically significant.
Results

Socioeconomic Characteristics of the Study Participants
The mean age of the CHD cases was 58.66 ± 7.20 years and that of controls was 57.68 ± 7.20 years. Table 1 shows that a higher percentage of cases had a low socioeconomic status (education, working status, and financial income), with statistical significance. The percentage of smokers with CHD was higher (46%) than controls (14%), and the result reached statistical significance.
Exposure to Stress
As shown in Table 2 , the percentage of patients with CHD exposed to Stressful Life Events exceeded that of healthy participants (64% vs. 38%, respectively), and the result was highly statistically significant. The investigator considered as "Stressful Life Events" the following: death of a close relative, presence at home of a close relative with severe chronic disease who needs special care, or house was demolished.
Serum Lipids and Vitamin D Levels
There was a statistically significant difference between the mean of serum Vitamin D levels in CHD patients and that of the healthy participants (22.52 ± 9.07 ng/ml versus 28.82 ± 8.18 ng/ml) ( Table 3 ). The mean of TC, LDL-C, and TG was higher in cases group. For HDL-C, the mean was lower in cases, a statistically significant difference, as shown in Table 3 .
As Table 4 shows, Vitamin D deficiency was higher in patients with CHD. The odds ratio for coronary heart disease in individuals with Vitamin D deficiency was 3.78 (95% CI, 1.65 -8.65). The results showed that 80% of cases had sufficient exposure to sun, and 84% of controls had the same (P = 0.60).
Anthropometric Measures [Body Mass Index (BMI) and Waist Circumference (WC)]
The mean of BMI and WC was higher in CHD patients, as Table 5 shows.
Dietary Habits
As shown in Table 6 , the patients with CHD consumed significantly less (mean of serving's number per day) dairy products, vegetables, fruits, and avocado. The mean of sweets intake was higher among cases than controls, a statistically significant difference.
The mean of daily intake of Vitamin D (IU/day) from food was 126.79 ± 160.35 IU in cases and 177.23 ± 129.00 IU in controls (P = 0.08). 
Discussion
Socioeconomic Factors
Concerning socioeconomic status in the present study, it was significantly inversely associated with CHD. About smoking, significantly more patients with CHD were smokers. The findings are supported by the study of [21] that found an inverse association between education and the risk of CHD. The study of [22] about CHD risk factors showed a high prevalence of smoking (46.4%), which ranked the third after dyslipidemia and male gender. In contrast to the present study, a research that evaluated the CV risk factors, compared a group of highranking officials with a group of office workers, and found that officials smoked less, and some CV risk indicators such as WC and TG levels were higher [23] . It is noted that the relationship between socioeconomic status, smoking, and CVD in different studies shows inconsistent results, and needs future research.
Exposure to Stress
The current study revealed a significant positive association between stress and CHD. The stress is recognized by [24] as a risk factor for CHD. In this regard, a prospective cohort study showed a higher risk of CHD in individuals who reported a significant effect of stress on their health compared to those who didn't report [25] . In the current study most patients with CHD had a low socioeconomic status and stress, which contradicts the study of [23] showing that individuals from the high social class had more stress and a higher CV risk.
Serum Lipids
The results indicated that the means of TC, LDL-C and TG levels were higher in patients with CHD, while the mean of HDL-C was significantly lower among cases than controls. These results are supported by the study of [26] about CHD risk factors that found a higher percentage of young adults with CHD or CHD equivalents with high LDL-C levels, compared to those without CHD risk factors. The study of [22] showed that dyslipidemia had the highest prevalence (77.6%) among the traditional risk factors for CHD. High serum levels of TG and low HDL-C among CHD patients in this study might be due at least partially their dietary habits, with an increased intake of sweets and low intake of healthy fats and oils. Scientific literature states that high-carbohydrate diets seem to produce lower levels of HDL-C, and increased plasma levels of small dense LDL-C and TG [27] .
Body Mass Index (BMI) and Waist Circumference (WC)
In this work the mean of BMI and WC was higher in the cases group. Obesity is among the major modifiable CHD risk factors [24] . A review of the participants in the National Health and Nutrition Examination Survey revealed that the 10-year CHD risk (using the Framingham risk score) was positively associated with increasing BMI [28] . On the other hand, Logue et al. [29] study revealed a relationship of obesity with fatal, but not the non-fatal CHD. The obesity among CHD patients in the current study could be explained by their sedentary lifestyle, most of them did not work. This fact was combined with wrong nutritional habits such as higher intake of sweets and lower intake of healthy foods, such as fruits and vegetables.
Serum Vitamin D Levels
This study found an inverse association between serum Vitamin D levels and CHD. The present study is consistent with the study of [30] which revealed that low Vitamin D levels are associated with prevalent CHD. A prospective analysis showed that Vitamin D levels were associated with CV events including coronary artery disease (P < 0.0001) [31] . The study of [32] among patients undergoing coronary angiography revealed that most of them (80%) had Vitamin D deficiency. Observational studies found an association of Vitamin D with cardiometabolic risk, but the evidence from trials is inconsistent. A recent randomized trial in which two groups of premenopausal women with Vitamin D deficiency received either Vitamin D or placebo, showed no improvement of cardiometabolic risk factors, such as blood pressure and serum lipid profile [33] . The high prevalence of Vitamin D deficiency among CHD cases in this study may be related to both, an insufficient exposure to sunlight and a low intake of Vitamin D from food. In addition, Vitamin D synthesis in skin depends on other factors including skin pigment, aging, time of day and season [12] , which could also influence the serum levels in this study.
Dietary Habits
The present study showed that the means of daily intake of dairy products, fruits, vegetables, and avocado were significantly lower in patients with CHD. Olive oil and nuts consumption was insignificantly lower in the cases group. Concerning sweets, the mean intake was higher in CHD patients (P = 0.04). About dairy intake, a review of eighteen observational studies has indicated that total dairy intake does not increase CVD risk [34] . Similarly, The Maine-Syracuse Longitudinal Study has revealed a positive relationship between total dairy intake and CV health [35] . However the study conducted by [36] is inconsistent with the present study, and found that women with a higher intake of low-fat cheese and non-fat milk had an increased risk of CHD. Regarding fruits and vegetables, a large observational study concluded that higher intake is associated with a reduced risk of CHD mortality [37] . Bhupatiraju et al. [38] study showed that the quantity, rather than variety in fruits and vegetables intake decreases the risk of CHD. About olive oil and nuts intake, a randomized trial found that a Mediterranean diet rich in olive oil or nuts decreases the incidence of CV events [39] . Regarding avocado, containing MUFA, dietary fiber, phytochemicals and essential nutrients, an observational study showed that in avocado consumers body weight, BMI, and WC were lower (P < 0.01) and HDL-C was higher (P < 0.01) [40] . Contrasting with the current study, a recent research revealed that intake of monounsaturated fatty acids (MUFA) increased the risk of CHD, but the association between MUFA and CHD requires further studies [41] . Concerning sugars, a previous study found increased odds of CHD for those with highest sweets and desserts intake [42] . The dietary habits of the patients with CHD in the present study expose CV risk. Despite living in the Mediterranean region, the cases of CHD did not adhere well to the Mediterranean diet, which consists of high intake of olive oil, fruit, vegetables and nuts, and low intake of sweets [39] , reducing the risk of CHD [27] .
Conclusions
This study explores the relationship of the nutritional determinants, Vitamin D, and serum lipids levels with coronary heart disease. The findings indicated a significant inverse association between socioeconomic status and CHD, while the smoking and stress were significantly positive associated with the CHD. Regarding Vitamin D status, the results showed an inverse association between Vitamin D levels and CHD. Concerning dietary habits, the intake of fruits, vegetables and dairy was lower, and that of sweets was higher in CHD patients, with statistical significance for all. About lipid profile, the means of serum levels of TC, LDL-C and TG were higher, while the mean of HDL-C was significantly lower in the cases group. Concerning anthropometric measures, waist circumference was significantly higher among the cases. Dietitians can recommend a healthful diet with an increased dairy, fruits and vegetables intake, healthy fats from olive oil, nuts and seeds, while reducing consumption of simple sugars. An effective prevention of CHD should include screening for hyperlipidemia, obesity, and advices for a healthy diet by health providers in Primary Health Care.
